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FLOW CONTROL VALVE 





(57) A flow control valve capable of increasing a de- 
livery flow rate gradually with a simple structure, com- 
prising a flowout port (26) to deliver a pressure fluid to 
the outside, a valve disc (3) having a pressing part (31) 
to arbitrarily open an d close the flowout port, and a valve 
operating body (8) moving the pressing part of the valve 
disc, characterized in that, when flow is delivered from 
the flowout port, the flat surface of the pressing part of 
the valve disc closing the flowout port is inclined by the 
delivered flow from the flowout port. The valve disc is 
formed by proving support plates (32) made of elastic 
body, 1 80** apart from each other, al the lower end part 
of the pressing part into which a core (34) is fitted 
through the bottom part opening of a generally cylindri- 
cal packing (33), the pressing part and support plates 
are fonned of elastic materials such as rubber, the width 
of the support plates should desirably be approximately 
the same as the outside diameter of the pressing part 
and, in order to allow the flat surface of the pressing part 
to be inclined by delivered flow, for example, the flowout 
port may be formed by shifting it from the center of the 
pressing part of the valve disc. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an electro- s 
magnetic valve for a flow control which is used as a con- 
stant speed air release valve for a blood pressure valve 
or the like, and particularly to a flow control valve which 
has a simple structure and can gradually increase an air 
volume displacement. 

BACKGROUND ART 

[0002] Various kinds of blood pressure gauges are 
proposed, however, there is a blood pressure gauge is 
structured such as to feed an air to a cuff wound around 
an amn of a person under measurement of blood pres- 
sure by a pump, increase a pressure within the cuff to a 
predetermined value, thereafter gradually reduce the 
pressure and measure the blood pressure in a pressure 20 
reducing step. The structure is made such as to reduce 
the pressure within the cuff after measuring the blood 
pressure so as to release a feeling of pressure applied 
to the arm of the person under measurement of blood 
pressure, and take out the cuff from the arm. 25 
[0003] In the flow control valve of the blood pressure 
gauge mentioned above, it is important to gradually re- 
duce the pressure within the pressurized cuff, and ac- 
cordingly it is necessary to gradually increase a size of 
a pressure outflow port communicated with the cuff. A 30 
representative flow control valve as mentioned above is 
described in Japanese Unexamined Patent Publication 
No. 6-47007. The flow control valve is constituted by an 
air outflow port communicated with the cuff, a packing 
closing the outflow port and mounted to a front end of a 35 
movable shaft, and a solenoid driving the movable shaft 
In an axial direction. 

[0004] The flow control valve described in the publi- 
cation mentioned above is structured such that the air 
outflow port and respective end surfaces of the packing ^0 
arefomned in a flat surface having no parallel relation to 
each other, and the air outflow port Is opened not all at 
once but step by step by gradually moving the packing 
apart from the air outflow port. The structure is made 
such as to cut an electric current of a solenoid so as to ^5 
press down the movable shaft by a spring after the 
measurement of the blood pressure is finished by re- 
ducing the pressure within the cuff to a predetennined 
value, thereby quickly reducing the pressure within the 
cuff to an atmospheric pressure. so 
[0005] However, the flow control valve described in 
the publication mentioned above is structured such that 
any one of an end surface of the air outflow port or an 
end surface of the packing is slightly inclined with re- 
spect to a moving direction of a sliding shaft, however, ss 
an outflow amount of air is affected by an attitude of the 
packing. Accordingly, it is necessary to precisely adjust 
an angle of incline of the air outflow port and the respec- 
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tlve end surfaces of the packing, and it is necessary to 
adjust so that the attitude of the movable shaft smoothly 
moves without changing. 

[0006] Accordingly, an object of the present invention 
is to provide a flow amount control valve structured such 
as to gradually increase an air outflow amount while 
having a simple structure. 

[0007] Further, an object of the present invention Is to 
provide a flow control valve which can intend to achieve 
a cost cutting by reducing a number of parts. 
[0008] Further, an object of the present invention is to 
provide a flow control valve which can control a little 
amount discharge. 

DISCLOSURE OF THE INVENTION 

[0009] A flow control valve in accordance with the 
present invention is constituted by an outflow port for 
flowing out a pressurized fluid to an external portion, a 
valve body having a pressure contact portion for option- 
ally opening and closing the outflow port, and a valve 
operating body for moving the pressure contact portion 
of the valve body, characterized in that a flat surface of 
the pressure contact portion of the valve body closing 
the outflow port is fomned so as to be inclined by a dis- 
charge air from the outflow port. 
[0010] Further, the valve body is provided with sup- 
porting plates in a lower end portion of the pressure con- 
tact portion to which a core is fitted and inserted from a 
bottom opening of a substantially cylindrical packing, at 
an angle of 180 degrees therefrom. The substantially 
cylindrical packing and the supporting plates are Inte- 
grally fonned by an elastic member such as a rubber, a 
plastic or the like. It is preferable that a width of the sup- 
porting plate is set to be substantially the same as an 
outer diameter of the pressure contact portion. 
[001 1 ] At a time of discharging the air from the outflow 
port, in order to incline the flat surface of the pressure 
contact portion in the valve body by the discharge air 
from the outflow port, the structure may be formed so 
as to shift a center of the outflow port from a center of 
the pressure contact portion in the valve body. In order 
to shift the center of the outflow port from the center of 
the pressure contact In the valve body, for example, the 
outflow port may be formed so as to be shifted from an 
axis of a connection pipe communicated with the cuff, 
or one of the supporting plates In the valve body may 
be formed shorter than another so as to be shifted from 
the center of the pressure contact portion. 
[0012] Further, at a time of discharging the air from 
the outflow port, in order to incline the flat surface of the 
pressure contact portion in the valve body by the dis- 
charge air from the outflow port, the structure may be 
formed so as to make a thickness of one of the support- 
ing plates in the valve body smaller than that of another, 
or fit and insert the core at a position shifted from the 
center of the cylindrical packing, thereby making a 
spring action of one of the supporting plates smaller than 
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that of another. 

[001 3] In the case of forming the outflow port so as to 
shift from the axis of the connection pipe communicated 
with the cuff, the discharge air is brought into contact 
with the position shifted from the center of the pressure 
contact portion, so that the flat surface of the pressure 
contact portion is inclined. Further, if one of the support- 
ing plates of the valve body is formed shorter than an- 
other, the outflow port is shifted from the center of the 
pressure contact portion, and a difference is generated 
in the spring action of the supporting plates, so that the 
flat surface of the pressure contact portion is inclined by 
the discharge air. 

[0014] Further, in the case of forming the thickness of 
one of the supporting plates in the valve body smaller 
than the thickness of another, or in the case of fitting and 
inserting the core so as to shift from the center of the 
cylindrical packing in the valve body, the spring action 
of one supporting plate becomes weaker than the spring 
action of another supporting plate, 'so that the flat sur- 
face of the pressure contact portion in the valve body 
tends to be Inclined by the discharge airfrom the outflow 
port. 

[0015] Further, grooves or slits may be formed in the 
supporting plates of the valve body. By forming the 
grooves or the slits, the spring action of the supporting 
plates becomes small, and it is possible to restrict a back 
action even in the case that a pressure of the discharge 
air from the outflow port becomes small. Accordingly, it 
is possible to maintain the incline of the flat surface of 
the pressure contact portion in the valve body for a long 
time, and it is possible to further precisely control the 
discharge air. 

[001 6] The grooves or the slits formed in the support- 
ing plates in the valve body may be symmetrically or 
asymmetrically formed in both sides of the pressure 
contact portion. Further, a shape of the groove orthe slit 
is not particularly limited, may be formed in a circular arc 
shape, may be formed in a right angle direction with re- 
spect to side surfaces of the supporting plates, or may 
be formed in an oblique direction with respect to the side 
surfaces of the supporting plates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] 

Fig. 1 is a plan view showing a flow control valve in 
accordance with a first embodiment of the present 
invention, Fig. 2 is a cross sectional view along a 
line A-A in Fig. 1 , Fig. 3 is a plan view of a valve 
body, Fig. 4 is a cross sectional view showing a flow 
control valve in accordance with a second embod- 
iment of the present invention, Fig. 5 is across sec- 
tional view showing a valve body in a flow control 
valve in accordance with a third embodiment of the 
present Invention, Fig. 6 is a cross sectional view 
showing a valve body in a flow control valve in ac- 



>5 380 A1 4 

cordance with a fourth embodiment of the present 
invention , Fig. 7 is a plan view showing a valve body 
in a flow control valve in accordance with a fifth em- 
bodiment. Fig. 8 is a cross sectional view along a 

5 line B-B in Fig. 7, Fig. 9 is a plan view showing a 
valve body in a flow control valve in accordance with 
a sixth embodiment. Fig. 10 is a plan view showing 
a valve body In a flow control valve in accordance 
with a seventh embodiment, Fig. 11 is a plan view 

10 showing a valve body in a flow control valve In ac- 
cordance with an eighth embodiment, Fig. 12 is a 
plan view showing a valve body in a flow control 
valve in accordance with a ninth embodiment, Fig. 
13 is a plan view showing a valve body in a flow 

IS control valve in accordance with a tenth embodi- 
ment. Fig. 14 is a cross sectional view showing a 
closing state of an outflow port by the valve body, 
and Fig. 15 is a schematic view showing a relation 
between the outflow port and a pressure contact 

^0 portion of the valve body. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0018] A description will be given in detail of the 

25 present invention on the basis of embodiments illustrat- 
ed below. Figs. 1 to 3 show a first embodiment of a pref- 
erable flow control valve in accordance with the present 
invention. A whole structure of the flow control valve is 
made such that both end portions of a valve body 3 

30 formed in a substantially rectangular shape in a plan 
view are held between a cylindrical casing 1 and a lid 
body 2, and a cylindrical receiving body 6 for receiving 
a solenoid 4 and a magnet 5 is arranged within a casing 
1 . The structure is made by movably fitting and inserting 

35 a valve operating body 8 pressing up the valve body 3 
to a through hole 7 of the receiving body 6. 
[001 9] Further, describing in detail, cut-off flat surfac- 
es 12 and 12 are provided in side surfaces of a periph- 
eral wall 11 of the cylindrical casing 1 in parallel so as 

^0 to oppose to each other. Further, a through hole 14 in- 
serting and passing an end portion of the valve operat- 
ing body 8 therethrough is provided in a center of a bot- 
tom portion 13 in the casing 1 , and a step portion 15 is 
formed in an inner side of an upper opening portion. On 

45 the contrary, the lid body 2 is constituted by an upper 
plate 21 and a peripheral wall 22, and a connection pipe 
23 communicated with a cuff is protruded from a center 
portion of an upper plate 21 in a moving direction of the 
valve operating body 8. A convex portion 24 fitted to the 

50 step portion 15 is provided in an inner side of a lower 
end in the peripheral wall 22. 

[0020] An outflow pot 26 of an outflow passage pro- 
vided in the connection pipe 23 protrudes from a lower 
surface of the upper plate 21 . Discharge ports 27 and 
55 27 are provided in the upper plate 21 at positions at an 
angle of 1 80 degrees with respect to the connection pipe 
23, and cut-off flat surfaces 28 are provided in the side 
surfaces of the peripheral wall 22 in parallel so as to 
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oppose to each other. The flat surfaces 28 are formed 
so as to coincide with the flat surfaces 12 of the casing 
1 at a time of being assembled with the casing 1 . 
[0021] Further, an axis of the connection pipe 23 and 
an axis of the valve operating body 8 are substantially 
the same, however, a center of the outflow passage 25 
is formed so as to be shifted from a center of the con- 
nection pipe 23, and it is preferable to set a shifting di- 
rection to a longitudinal direction of the valve body 3 
mentioned below. 

[0022] The valve body 3 is structured, as shown in Fig. 
3, such that supporting plates 32 and 32 are provided 
in a lower end portion of a substantially cylindrical pres- 
sure contact portion 31 in a right angle direction with 
respect to a side surface of the pressure contact portion 
31 at an angle of 180 degrees. The pressure contact 
portion 31 is fornied by fitting and inserting a core 34 
from an opening of a bottom portion in a cylindrical pack- 
ing 33. The pressure contact portion 31 is fomried by fit- 
ting and inserting the core 34 from the opening of the 
bottom portion in a cylindrical packing 33. 
[0023] The supporting plates 32 and the cylindrical 
packing 33 are integrally formed by an elastic member 
such as a rubber, a plastic or the tike. The supporting 
plates 32 and 32 have substantially the same thickness, 
and it is preferable to set a width thereof to be substan- 
tially the same size as an outer diameter of the pressure 
contact portion. End portions of thesupporting plates 32 
and 32 are gripped with respect to the peripheral wall 
22 of the lid body 2 in a state of being bridged over the 
step portion of the upper opening portion in the cylindri- 
cal casing 1 . 

[0024] An axis of the pressure contact portion and an 
axis of the connection pipe 23 exist on substantially the 
same line. A surface 35 being in pressure contact with 
the outflow port 26 in the cylindrical packing 33 is formed 
in a flat surface 35, and is arranged substantially in par- 
allel to the outflow port 26. 1 n the valve body 3, since the 
supporting plates 32 and 32 are formed by the elastic 
member as mentioned above, the supporting plates 32 
and 32 extends so as to pressure contact the flat surface 
35 of the cylindrical packing 33 with the outflow port 26 
and close the outflow port 26 when the core 34 is 
pressed up from a lower portion in Fig, 2. The axis of 
the pressure contact portion 31 and the axis of the con- 
nection pipe 23 exist on substantially the same line, 
however, since the outflow passage 25 is formed so as 
to be shifted from the axis of the connection pipe 23, the 
outflow port 26 is in pressure contact with the position 
shifted from the axis of the cylindrical packing 33. 
[0025] Next, the solenoid 4 for moving the valve op- 
erating body 8 to an upper portion in Fig. 2, and the mag- 
net 5 arranged In an outer side of the solenoid 4 are 
arranged in the cylindrical receiving body 6 received in 
the casing 1 . The cylindrical receiving body 6 has a dou- 
ble structure constituted by an innerwall62and an outer 
wall 63, an inner side of the inner wall 62 is constituted 
by the through hole 7 extending therethrough in an axial 
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direction, and a portion between the inner wall 62 and 
the outer wall 63 is constituted by an annular groove 64. 
The solenoid 4 and the magnet 5 are received In the 
annular groove 64. 

5 [0026] The valve operating body 8 is fomned by a 
flange portion 81 slightly extending in a diametrical di- 
rection from the solenoid 4, and a sliding shaft 82. A 
hemispheric convex portion 83 is provided on an axis of 
the sliding shaft 82 in a protruding manner, in a center 

10 portion of an upper surface in the flange portion 81 . An 
annular convex portion 84 preventing a play from being 
generated with respect to the through hole 7 is provided 
on an outer peripheral surface of the sliding shaft 82. 
When an electric current is applied to the solenoid 4, an 

15 electromagnetic force is generated and the valve oper- 
ating body 8 moves, the convex portion 83 is brought 
into contact with the core 34, Further, the outflow port 
26 is closed by the cylindrical packing 33 by pressing 
up the pressure contact portion 31 to the upper portion 

20 in Fig. 2. 

[0027] Fig. 4 shows a second embodiment in accord- 
ance with the present Invention. This embodiment Is 
characterized in that the center of the valve body is 
formed so as to be shifted from the centers of the outflow 

25 port in the connection pipe and the convex portion in the 
valve operating valve. That is, centers of an outflow port 
26a of an outflow passage 25a provided in the center of 
the connection pipe 23 and the convex portion 83 of the 
valve operating body 8 are provided on the same line in 

30 a vertical direction. At this time, it is preferable that axes 
of the outflow passage 25a and the sliding shaft 82 are 
provided on substantially the same line as the centers 
of the outflow port 26a and the convex portion 83. 
[0028] Further, the center of the pressure contact por- 

35 tion 31 constituting the valve body 3a is provided so as 
to be shifted from the centers of the outflow port 26a and 
the convex portion 83. A shifting direction of the center 
of the pressure contact portion 31 is any one side of the 
supporting plates 32 formed in both sides of the pres- 
to sure contact portion 31 at an angle of 180 degrees. In 
Fig. 4, a supporting plate 32b is fomned short, and a sup- 
porting plate 32a is formed long. Accordingly, the sup- 
porting plate in the direction in which the pressure con- 
tact portion 31 Is shifted is fomned short, and the sup- 

45 porting plate in the opposite side is formed long. In Fig. 
4, a right side is fomned long and a left side is fomned 
short. In this case, since the other structures than the 
valve body 3a and the outflow port 26a are the same as 
the structures of the first embodiment, the same refer- 

50 ence numerals are attached to the same structures, and 
a description thereof will be omitted. 
[0029] In the second embodiment mentioned above, 
when gradually moving down the valve operating body 
8 from a state in which the outflow port 26a is completely 

55 closed, to a lower portion in Fig. 4, the flat surface 35 of 
the pressure contact portion 31 is inclined by the air dis- 
charged through the outflow passage 25a so as to have 
a non-parallel relation to the lower end surface of the 
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outflow port 26a, because the outflow port 26a is shifted 
from the center of the pressure contact portion 31 , one 
supporting plate is long and the spring action becomes 
small. When gradually moving down the valve operating 
body 8 further, the flat surface 35 gradually moves apart 5 
from the outflow port 26a In the state in which the flat 
surface 35 is inclined, so that it is possible to discharge 
the air at a small speed. 

[0030] Fig, 5 is a cross sectional view showing only a 
valve body of a flow amount control valve in accordance io 
with a third embodiment of the present invention. Since 
the other structures are the same as those in Fig. 4, a 
description of a whole will be omitted. This embodiment 
is characterized in that one of the supporting plates con- 
stituting the valve body is fomned so as to be thin. That 
is, in the same manner as that of the second embodi- 
ment, the structure is made such that supporting plates 
32c and 32d made of an elastic member such as a rub- 
ber or the like are provided in the lower end portion of 
the substantially cylindrical pressure contact portion 31 20 
at an angle of 1 80 degrees in a right angle direction with 
respect to the side surface of the pressure contact por- 
tion 31 . A thickness tl of the supporting plate 32d is made 
smaller than a thickness t of the supporting plate 32c, 
thereby reducing the spring action. The center of the 25 
pressure contact portion 31 in accordance with the third 
embodiment is arranged on substantially the same line 
as that of the centers of the outflow port 26a and the 
convex portion 83. 

[0031] Further, Fig. 6 is a cross sectional view show- 30 
Ing only a valve body of a flow amount control valve in 
accordance with a fourth embodiment of the present in- 
vention. Since the other structures are the same as 
those in Fig. 4, a description of a whole will be omitted. 
This embodiment is structured such that a core 34a of 35 
a pressure contact portion 31 a is shifted to a side of one 
of the supporting plates, thereby reducing the spring ac- 
tion of another supporting plate. That is, in the same 
manner as that of the first to third embodiments, the 
structure is made such that supporting plates 32 and 32 '^o 
made of an elastic member such as a rubber or the like 
are provided in the lower end portion of the substantially 
cylindrical pressure contact portion 31a at an angle of 
1 80 degrees in a horizontal direction. The pressure con- 
tact portion 3 1 a is fomned by fitting and inserting the core 
34a to the cylindrical packing 33a in which a bottom por- 
tion is open. A peripheral wall of the cylindrical packing 
33a is structured such that a side of one of the support- 
ing plates is formed so as to be thick, and a side of an- 
other is formed so as to be thin, and the center of the so 
bottom opening is shifted. Accordingly, the spring action 
of one of the supporting plates becomes small by fitting 
and inserting the core 34a. 

[0032] In accordance with the third and fourth embod- 
iments mentioned above, In the same manner as that of 55 
the first and second embodiments, when gradually mov- 
ing down the valve operating body 8 from a state in 
which the outflow port 26a is completely closed, the fiat 
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surface 35 of the pressure contact portion 31 or 31a is 
inclined by the air discharged through the outflow pas- 
sage 25 so as to have a non-parallel relation to the lower 
end surface of the outflow port 31 , because the structure 
Is made such that the spring action of one of the sup- 
porting plates is small. Since the fiat surface 35 gradu- 
ally moves apart from the outflow port 26 in the state in 
which the flat surface 35 is inclined, it is possible to dis- 
charge the air at a small speed. 
[0033] Further, Figs. 7 and 8 are a plan view and a 
cross sectional view showing only a valve body 3d of a 
flow amount control valve In accordance with a fifth em- 
bodiment of the present invention. The same reference 
numerals are attached to the same structures as those 
of the embodiments mentioned above, and a description 
thereof will be omitted. In the embodiments on and after 
Fig. 7, the spring action of one of the supporting plates 
is made smaller than that of another by f omning grooves 
or slits in the supporting plates 32. 
[0034] That is, in the same manner as that of the first 
embodiment, the structure is made such that supporting 
plates 32 and 32 made of an elastic member such as a 
rubber or the like are provided in the lower end portion 
of the substantially cylindrical pressure contact portion 
31 at an angle of 180 degrees in a horizontal direction. 
The pressure contact portion 31 is formed by fitting and 
inserting the core 34 to the cylindrical packing 33 in 
which a bottom portion is open. Circular arc-shaped 
grooves 37 and 37a are provided on upper surfaces of 
the supporting plates 32 and 32. The circular arc shaped 
grooves 37 and 37a are provided in upper and lower 
portions of a center line X in a direction of the supporting 
plates 32 and 32 so as to be symmetric with respect to 
a point. 

[0035] As shown in Fig. 8, when setting a gap of the 
groove 37 from the pressure contact portion 31 to L, set- 
ting a groove width to T, setting a gap of the groove 37a 
from the pressure contact portion 31 to LI and setting 
a groove width to Tl , a relation between L and T can be 
made as follows. That is, when a relation L = LI Is es- 
tablished, a relation T > Tl or T < Tl is established, and 
when a relation T = T1 is established, a relation L > L1 
or L < L1 is established. As mentioned above, by giving 
a difference to the gap of the groove 37 or 37a from the 
pressure contact portion 31, or the groove width, it is 
possible to make the spring action of one of the support- 
ing plates small and It is possible to restrict the back 
action to a small level. 

[0036] Next, Fig. 9 is a plan view showing only a valve 
body 3e of a flow control valve in accordance with a sixth 
embodiment of the present invention. This embodiment 
is structured such that a position of the groove is differ- 
ent from that of the fifth embodiment shown in Fig. 7. 
That is, grooves 38 and 38a provided on the upper sur- 
face of the supporting plates 32 are provided on the 
center line X in the direction of the supporting plates 32 
and 32. When setting a gap of the groove 38 from the 
pressure contact portion 31 to L. setting a groove width 
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to T. setting a gap of the groove 38a from the pressure 
contact portion 31 to L1 and setting a groove width to 
T1 , a relation between L and T Is the same as that of 
the embodiment shown in Fig. 7, Accordingly, a detailed 
description thereof will be omitted. 5 
[0037] Fig. 10 Is a plan view showing only a valve 
body 3f of a flow control valve In accordance with a sev- 
enth embodiment of the present invention. This embod- 
iment is structured such that grooves 39 and 39a are 
provided in a symmetrical manner so as to be separated io 
Into both sides of the center line X In the direction of the 
supporting plates 32 and 32. A relation between gaps 
and widths of the grooves 39 and 39a from the pressure 
contact portion 31 is the same as that of the case of the 
fifth embodiment and the sixth embodiment mentioned '5 
above. Accordingly, a detailed description thereof will be 
omitted. 

[0038] Fig. 11 Is a plan view showing only a valve body 
3g of a flow control valve In accordance with an eighth 
embodiment of the present invention. This embodiment 20 
is different from the embodiments mentioned above in 
a point that grooves 40 and 40a are provided in a dotted 
line shape. A relation between gaps and widths of the 
grooves 40 and 40a from the pressure contact portion 
31 is the same as that of the case of the fifth embodiment 25 
and the sixth embodiment mentioned above. According- 
ly, a detailed description thereof will be omitted. 
[0039] Fig. 12 is a plan view showing only a valve 
body 3h of a flow control valve in accordance with a ninth 
embodiment of the present invention. This embodiment 30 
is different in a point that grooves 41 and 41 a are asym- 
metrically provided In both sides of the center line X of 
the supporting plates 32 and 32a. That is, the structure 
is made such that a length of the groove 41 is longer 
than that of the groove 41a. Gaps and widths of the 35 
grooves 41 and 41a from the pressure contact portion 
31 are the same, however, the spring action of one of 
the supporting plates is made small by giving a differ- 
ence to their lengths. 

[0040] Further, Fig. 13 is a plan view showing only a 40 
valve body 31 of a flow control valve in accordance with 
a tenth embodiment of the present invention. This em- 
bodiment Is different in a point that grooves 42 and 42a 
are provided in a right angle direction with respect to the 
side surfaces of the supporting plates 32 and 32. A re- 
lation between gaps and widths of the grooves 42 and 
42a from the pressure contact portion 31 is the same as 
that of the case of the fifth embodiment and the sixth 
embodiment mentioned above. Accordingly, a detailed 
description thereof will be omitted. 5C? 
[0041 ] In this case, in the embodiments shown in Figs. 
7 to 13, the description is given of the case that the 
grooves are formed, however, the grooves in each of 
the embodiments can be changed to slits. In the case 
of changing to the slits, it is possible to make the spring 55 
action of one of the supporting plates small by giving a 
difference to a gap from the pressure contact portion 31 
and/or a length of the slit, in the slits of any one of the 
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supporting plates 32 and 32. As mentioned above, it is 
possible to sensitively respond to the air pressure dis- 
charged from the outflow port 26a by forming the 
grooves or the slits In the supporting plates 32 and 32. 
Accordingly, even in the case that the air pressure be- 
comes weak, the back action of the supporting plates 
32 and 32 Is a little, and It Is possible to maintain the 
inclined surface of the flat surface 35 long. 
[0042] Further, the grooves or the slits shown In the 
embodiments on and after Fig. 7 can be realized by 
combining with the first to fourth embodiments shown 
before Fig. 6. In the case of realizing in combination with 
the first to fourth embodiments, since one of the sup- 
porting plates 32 and 32 already has the small spring 
action and Is easily deflected, the grooves or the slits 
may be formed In symmetrical. 

[0043] A description will be given of an operation of 
the flow control valve in accordance with the first em- 
bodiment shown In Fig. 2 with reference to Figs. 14 and 
15. At first, a predetennined electric current Is applied 
to the solenoid 4 so as to generate an electromagnetic 
force, thereby moving the valve operating body 8 to an 
upper portion in Fig. 1 4. When the valve operating body 
8 moves upward, the convex portion 83 is brought into 
contact with the core 34 of the valve body 3 so as to 
press up the valve body 3 against the spring action of 
the supporting plates 32 and 32, thereby pressure con- 
tacting the flat surface 35 of the cylindrical packing 33 
with the outflow port 26 so as to completely close. 
[0044] Thereafter, the supply electric current of the 
solenoid 4 is reduced little by little, and an air discharge 
step of the blood pressure gauge Is started. Since the 
electromagnetic force breaks down in correspondence 
to the reduction of electric current, the valve operating 
body 8 is gradually pressed down to the lower portion 
in Fig. 14 by the spring action of the supporting plates 
32 and 32. The valve operating body 8 Is pressed down, 
whereby the outflow port 26 Is gradually opened, how- 
ever, since the outflow port 26 is shifted from the center 
of the pressure contact portion 31 , and the convex por- 
tion 83 Is brought into contact with the center of the pres- 
sure contact portion 31 , the flat surface 35 Is slightly In- 
clined by the discharge air. It is possible to precisely con- 
trol the discharge air due to the incline. 
[0045] Fig. 1 5(a) shows a moment at which the pres- 
sure contact portion 31 Is going to open the outflow port 
26, and Fig. 15(b) shows a matter that the flat surface 
35 of the pressure contact portion 31 is inclined and the 
air is gradually discharged from the right side in the 
drawing. As mentioned above, the valve operating body 
8 is pressed down due to the spring action of the sup- 
porting plates by gradually breaking down the electro- 
magnetic force of the solenoid 4, and the closed air is 
gradually discharged. When stopping the supply of the 
electric current to the solenoid 4 after reducing the pres- 
sure within the cuff to the predetermined value, the out- 
flow port Is quickly opened due to the spring action of 
the supporting plates 32 and 32, whereby it Is possible 
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to quickly reduce the pressure within the cuff to the at- 
mospheric pressure. 

[0046] The flow control valves on and after the second 
embodiment are also operated in the same manner as 
that of the first embodiment mentioned above, and show 5 
the air discharge property in which the air discharge 
amount is gradually increased. A detailed description 
thereof will be omitted. Further, when combining the first 
to fourth embodiments with the embodiments on and af- 
ter the fifth embodiment, it is possible to restrict the bacl< 
action so as to maintain the incline of the pressure con- 
tact portion long. 

[0047] As is apparent from the description mentioned 
above, since the flow control valve in accordance with 
the present invention is structured such that the outflow 
port and the flat surface of the pressure contact portion 
closing the outflow port are formed in parallel to each 
other, it is possible to close by a little pressing force. On 
the contrary, when opening the outflow port, the struc- 
ture is made such as to incline the flat surface of the 20 
pressure contact portion due to the discharge air from 
the outflow port. Accordingly, the outflow port is gradu- 
ally opened in correspondence to the movement of the 
pressure contact portion, and it is possible to precisely 
and continuously control the discharge air amount. Fur- 25 
ther, since the supporting plates of the valve body have 
the spring action, it is possible to incline the flat surface 
of the pressure contact portion due to the discharge air 
from the outflow port, and it is possible to move the valve 
operating body, so that the coil spring for moving the 30 
valve operating body used in the conventional art is not 
required. Accordingly, it is possible to reduce the 
number of the parts as a whole, and it is possible to 
achieve a cost cutting. Further, in the case of applying 
the flow control valve in accordance with the present in- 35 
vention to the blood pressure gauge, it is possible to pre- 
cisely control the discharge airflow amount. 



Claims 40 

1. A flow control valve comprising an outflow port for 
flowing out a pressurized fluid to an external portion , 
a valve body having a pressure contact portion for 
optionally opening and closing said outflow port, 
and a valve operating body for moving the pressure 
contact portion of said valve body, characterized 
In that a flat surface of the pressure contact portion 
of the valve body is fonned so as to be inclined by 

a discharge air from the outflow port. so 

2. A flow control valve as claimed in claim 1 , charac- 
terized in that said valve body is provided with sup- 
porting plates In a lower end portion of the pressure 
contact portion, at an angle of 180 degrees there- ss 
from, and said pressure contact portion is struc- 
tured such that a core is fitted and inserted from a 
bottom opening of a substantially cylindrical pack- 



380 A1 12 
* • 

ing integrally fonmed with the supporting plates by 
an elastic member. 

3. A flow control valve as claimed in claim 1 or 2, char- 
acterized in that a width of said supporting plates 
is substantially the same as an outer diameter of 
said pressure contact portion. 

4. A flow control valve as claimed in any one of claims 
1 to 3, characterized in that the flat surface of the 
contact pressure portion in the valve body Is in- 
clined due to the discharge air from the outflow port 
by forming said outflow port so as to be shifted from 
a center of the pressure contact portion. 

5. A flow control valve as claimed In any one of claims 
1 to 4, characterized In that a center of the outflow 
port is shifted from a center of the pressure contact 
portion in the valve body by fomning said outflow 
port so as to be shifted from an axis of a connection 
pipe communicated with a cuff. 

6. A flow control valve as claimed in any one of claims 
1 to 4, characterized in that a center of the pres- 
sure contact portion is shifted to a side of one of the 
supporting plates from a center of the outflow port 
by forming one of the supporting plates in said valve 
body shorter than another. 

7. A flow control valve as claimed in any one of claims 
1 to 3, characterized in that the flat surface of the 
pressure contact portion in the valve body is in- 
clined due to the discharge air from the outflow port 
by forming a thickness of one of the supporting 
plates in said valve body smaller than that of anoth- 
er. 

8. A flow control valve as claimed in any one of claims 
1 to 3, characterized in that the flat surface of the 
pressure contact portion in the valve body is in- 
clined due to the discharge air from the outflow port 
by shifting a center of a core fitted and inserted to 
a substantially cylindrical pressure contact portion 
in said valve body from a center of said pressure 
contact portion. 

9. A flow control valve as claimed in any one of claims 
1 to 8, characterized in that grooves or slits are 
formed in the supporting plates of said valve body. 

1 0. A flow CO ntrol valve as claimed in any one of claims 
1 to 8, characterized in that grooves or slits are 
formed in the supporting plates of said valve body, 
and said grooves or said slits are symmetrically 
formed in both sides of the pressurecontact portion. 

1 1 . A flow control valve as claimed in any one of claims 
1 to 8, characterized in that grooves or slits are 
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formed In the supporting plates of said valve body, 
and said grooves or said slits are asymnnetrically 
fomned in both sides of the pressure contact portion. 

1 2. A flow control valve as claimed in any one of claims s 
1 to 8. characterized in that grooves or slits are 
formed in the supporting plates of said valve body, 
and said grooves or said slits are formed In a circu- 
lar arc shape. 

10 

1 3. A flow control valve as claimed in any one of claims 
1 to 8, characterized In that grooves or slits are 
formed In the supporting plates of said valve body, 
and said grooves or said slits are fomied in a right 
angle direction with respect to side surfaces of the is 
supporting plates. 

14. A flow control valve as claimed in any one of claims 
1 to 8, characterized In that grooves or slits are 
formed In the supporting plates of said valve body, 20 
and said grooves or said slits are formed in an ob- 
lique direction with respect to side surfaces of the 
supporting plates. 

15. Aflowcontrol valve as claimed in any one of claims 25 
1 to 8, characterized In that grooves or slits are 
fonned in the supporting plates of said valve body, 
and said grooves or said slits are formed in a circu- 
lar arc shape and symmetrically or asymmetrically 
fomied in both sides of the pressure contact portion. 30 

16. A flow control valve as claimed in any one of claims 
1 to 3, characterized In that grooves or slits are 
formed In the supporting plates of said valve body, 
and said grooves or said slits are fomied in a right 35 
angle direction and symmetrically or asymmetrical- 
ly formed in both sides of the pressure contact por- 
tion. 

17. A flow control valve as claimed in any one of claims 40 
1 to 8, characterized in that grooves or slits are 
formed in the supporting plates of said valve body, 
and said grooves or said slits are formed in an ob- 
lique direction and symmetrically or asymmetrically 
formed in both sides of the pressure contact portion. 



Amended claims under Art. 19.1 PCT 

1 . A flow control valve comprising an outflow port so 
for flowing out a pressurized fluid to an external por- 
tion, a valve body having a pressure contact portion 
for optionally opening and closing said outflow port, 
and a valve operating body for moving the pressure 
contact portion of said valve body, characterized ss 
In that said valve body is provided with supporting 
plates in a lower end portion of the pressure contact 
portion, at an angle of 180 degrees therefrom, and 
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said pressure contact portion Is structured such that 
a core is fitted and Inserted from a bottom opening 
of a substantially cylindrical packing integrally 
formed with the supporting plates by an elastic 
member, and a flat surface of the pressure contact 
portion of the valve body is formed so as to be in* 
dined by a discharge air from the outflow port. 

2. A flow control valve as claimed in claim 1 , char- 
acterized in that a width of said supporting plates 
Is substantially the same as an outer diameter of 
said pressure contact portion. 

3. A flow control valve as claimed in claim 1 or 2, 
characterized In that the flat surface of the contact 
pressure portion in the valve body is inclined due to 
the discharge air from the outflow port by forming 
said outflow port so as to be shifted from a center 
of the pressure contact portion. 

4. A flow control valve as claimed in any one of 
claims 1 to 3, characterized In that a center of the 
outflow port is shifted from a center of the pressure 
contact portion in the valve body by fomning said 
outflow port so as to be shifted from an axis of a 
connection pipe communicated with a cuff. 

5. A flow control valve as claimed in any one of 
claims 1 to 3, characterized in that a center of the 
pressure contact portion is shifted to a side of one 
of the supporting plates from a center of the outflow 
port by fomiing one of the supporting plates in said 
valve body shorter than another 

6. A flow control valve as claimed in claim 1 or 2, 
characterized in that the flat surface of the pres- 
sure contact portion in the valve body is Inclined due 
to the discharge air from the outflow port by forming 
a thicl<ness of one of the supporting plates in said 
valve body smaller than that of another. 

7. A flow control valve as claimed in claim 1 or 2, 
characterized in that the flat surface of the pres- 
sure contact portion in the valve body is inclined due 
to the discharge air from the outflow port by shifting 
a center of a core fitted and inserted to a substan- 
tially cylindrical pressure contact portion In said 
valve body from a center of said pressure contact 
portion. 

8. A flow control valve as claimed in any one of 
claims 1 to 7, characterized in that grooves or slits 
are fomied in the supporting plates of said valve 
body. 

9. A flow control valve as claimed In any one of 
claims 1 to 7, characterized in that grooves or slits 
are fomied in the supporting plates of said valve 
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body, and said grooves or said slits are symmeth- 
cally formed In both sides of the pressure contact 
portion. 

10. A flow control valve as claimed In any one of 5 
claims 1 to 7, characterized in that grooves or slits 
are fomned In the supporting plates of said valve 
body, and said grooves or said slits are asymmetri- 
cally fomned in both sides of the pressure contact 
portion. 10 

11. A flow control valve as claimed In any one of 
claims 1 to 7, characterized in that grooves or slits 
are formed in the supporting plates of said valve 
body, and said grooves or said slits are fomned in a 
circular arc shape. 

12. A flow control valve as claimed In any one of 
claims 1 to 7, characterized in that grooves or slits 
are formed in the supporting plates of said valve 20 
body, and said grooves or said slits are formed in a 
right angle direction with respect to side surfaces of 
the supporting plates. 

13. A flow control valve as claimed In any one of 25 
claims 1 to 7, characterized in that grooves or slits 

are formed In the supporting plates of said valve 
body, and said grooves or said silts are fomned in 
an oblique direction with respect to side surfaces of 
the supporting plates. 30 

14. A flow control valve as claimed In any one of 
claims 1 to 7, characterized in that grooves or slits 
are formed in the supporting plates of said valve 
body, and said grooves or said slits are formed in a 35 
circular arc shape and symmetrically or asymmet- 
rically formed in both sides of the pressure contact 
portion. 

15. A flow control valve as claimed In any one of ^0 
claims 1 to 7, characterized in that grooves or slits 
are formed In the supporting plates of said valve 
body, and said grooves or said slits are formed In a 
right angle direction and symmetrically or asymmet- 
rically formed in both sides of the pressure contact 
portion. 

16. A flow control valve as claimed In any one of 
claims 1 to 7, characterized in that grooves or slits 
are formed in the supporting plates of said valve so 
body, and said grooves or said slits are fomned in 

an oblique direction and symmetrically or asymmet- 
rically formed In both sides of the pressure contact 
portion. 
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